Although investigators have established that compulsive polydrug abuse adversely affects intellectual efficiency, the effects of prolonged heroin use remain unclear. The issue was assessed by comparing levels of intellectual functioning, as measured by the Raven Progressive Matrices, with expected levels of visual memory, as measured by the Benton Revised Visual Retention Test (BVRT). Whereas substance abusers scored within the average range of intelligence on the Progressive Matrices, the means of both heroin addicts (n = 467) and polydrug abusers (n = 310) on the BVRT were 2 SD below expected performance. Significant differences found in analysis of covariance and multiple 1 regression models were not attributable to either demographic factors (age, education, socioeconomic status) or personality differences (as measured by MMPI scales). Like polydrug abusers, heroin addicts evidence interference in immediate, short-term memory, confirming earlier findings of marked perceptual disturbances among detoxified addicts. Unlike earlier findings, the results revealed significant ethnic differences. A need for establishing black norms is indicated for the BVRT and perhaps for other neuropsychological assessment procedures that lack ethnic norms. Additional research on short-and long-term memory among substance abusers is suggested.
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The contradictory nature of these findings about intellectual functioning among heroin addicts stimulated the undertaking of the present study. We were particularly interested in how heroin addicts might compare with polydrug abusers on a test of memory and perceptual functioning. We designed the study in such a way that we could examine the contributions of personality and demographic factors to intellectual and memory performance.
Method

Subjects
Subjects were 777 male veterans admitted for the first time for treatment to an inpatient Drug Dependence Treatment Program of a Veterans Administration Medical Center for heroin addiction or for polydrug abuse. Both samples averaged 5 years of heavy drug intake. "Polydrug abusers" refers, in this study, to patients who reported daily use of stimulants and/or depressants but negligible, or no, use of heroin. Likewise, heroin users reported daily use of opiates but negligible use of nonheroin drugs.
The sample averaged 32.16 years in age (SD = 4.03) and scored within the average range of intelligence. The Raven (1941) Progressive Matrices percentile mean was 52.76 (SD = 26.67), using Burke's (1972) revised norms for black and white male veterans. The sample reported completing 11.73 years of schooling (SD = 2.01) and was drawn from the lower-middle-class socioeconomic status (SES mean = 4.08, SD = 1.84, based on 7-point ratings of father's occupation, where 1 is the highest category).
Procedure
Subjects were given a group psychological test battery within the first week after entering treatment. This battery included a biographical inventory, a drug use questionnaire, the Minnesota Multiphasic Personality Inventory (MMPI), Progressive Matrices (PM; Raven, 1941) , and the Benton Revised Visual Retention Test (BVRT; Benton, 1974) . Form C of the BVRT was adapted for a group assessment format. Administration A was followed; that is, subjects were shown 10 designs, each for 10 sec, and, immediately after each presentation, were asked to draw what they had seen.
Statistical Analysis
To test the hypothesis that addicts display a marked perceptual disturbance, protocols were scored according to explicit criteria detailed by Benton for the following categories: (a) number of correct responses, ranging from 0 to 10, where each of the designs-even the multifigured onesis judged on an all-or-none basis; (b) number of errors, where more than one error is possible, particularly on the three-figured designs; and (c) types of errors-that is, omission, distortion, perseveration, rotation, misplacement, and size errors. Interscorer agreement was 95.7% for number of correct responses and 92.0% for the type-oferror classification.
The hypothesis of impaired perceptual disturbance was assessed by comparing the number of correct responses and the number of errors made by heroin addicts with (a) Benton's (1974) normative sample and (b) an "expected level of performance" approach (based on the relationship between actual level of intellectual performance, derived from Progressive Matrices scores, and the "expected" Benton scores). Moreover, to assess the influence of potentially confounding factors, multiple regression analyses were performed: The dependent variables were Benton scores (number of correct responses, number of errors, and types of errors, each considered separately), and the independent variables were personality scores (MMPI scales) and demographic measures (ethnicity, SES, age, heroin-nonheroin drug use type, and education). Regression analyses are summarized below.' Results Korin's (1974) hypothesis of a marked perceptual disturbance among heroin addicts was confirmed. Heroin addicts averaged only 6.19 correct BVRT responses and made an average of 6.17 errors across the 10 designs (Table 1) . Eight correct responses and three errors are expected for a group scoring within the average range of intelligence, according to Benton's (1974) mean for samples in the 15-44-year-old range having average intelligence. Given the heroin addicts' average PM performance, contrasted with the same group's performance on the BVRT, which fell in the Borderline classification (2SD below average, equivalent to the 70-79 IQ range), there are indications of a selective deficit in visual memory among heroin addicts. Heroin addicts do not differ from nonheroin drug abusers in number of errors or number of correct responses (Table 1) . Qualitative analysis by types of errors indicated that the pattern of heroin addict errors is similar to the pattern of polydrug abuser errors, except that nonheroin drug users make significantly more distortion errors than heroin addicts.
Supplementary analyses were performed to determine whether Korin was correct in his interpretation that marked perceptual disturbance was influenced by personality. Personality scores were not found to contribute a major proportion of the variance to BVRT number of errors, number of correct responses, or types of errors. Only one MMPI scale accounts significantly for any of the variance in the number of correct BVRT responses (4.71%) or number of errors (5.29%); this was the Hypochondriasis (Hs) scale, noted as measuring, in part, somatic preoccupations of the kind that might be associated with symptoms of organic brain interference. Hysteria was implicated in omissions (2.89%), and the Hostility scale appears associated with distortion-type errors (2.10%). Accordingly, the contributions of personality are marginal, contrary to Korin's (1974) speculations.
Whereas it may have been surprising to learn that personality did not account appreciably for BVRT variances among substance abusers, it was even more surprising to find that ethnic differences contributed a significant amount of variance to BVRT scores-8.07% for number of correct responses and 6.10% for number of errors in the regression analysis. The effects of ethnicity were at least as strong as the effects of age (which contributed 6.3% of the variance for number of correct responses and 7,18% for number of errors). Variance of this magnitude for age differences earlier occasioned development of separate norms for different age groups.
Present findings suggest that blacks obtain an average of at least a 1-point lower score for BVRT correct responses than do whites (see Table 1 ) and commit nearly two more errors per protocol. Blacks scored significantly higher on distortion and size errors and lower on number of correct responses, making more errors for right-sided figures. Differences in ethnicity were not attributable to personality or demographic factors. Blacks self-reported less psychopathology (scoring significantly lower than whites on MMPI Depression, Hysteria, Psychopathic Deviate, Masculinity and Femininity, Paranoia, and Social Introversion scales) at the same time that the same group reg-istered greater interference than whites in visual memory performance.
Discussion
The present results are best considered as findings from an exploratory, not a definitive, study. The results raise more questions than they answer. Questions of cause and effect are still unresolved. Do visual memory deficiencies produce drug addicts or do drugs produce visual memory deficiencies? These findings cannot help us decide whether interferences in visual memory are permanent or transitory. We cannot even rule out the possibility that treatment effects had confounded the findings, for the heroin addicts were taking methadone at the time the BVRT was administered.
Such inadequacies in control, however, do not explain why the same addicts performed within the average range on the Raven PM or why polydrug abusers, who were not taking methadone, evidenced a similar degree and pattern of interference. Nor do the counterarguments explain why white heroin addicts score better on the BVRT than black heroin addicts. Rather, these are vital issues that should be examined now, through a comprehensive research strategy. Visual memory should be studied for differences across time and situations and types of memorial processes, for differences in drug-taking, medical histories, and course of drug detoxification, as w< as for differences in ethnic groups.
